A key to management of short duration grazing systems is maintaining proper rest periods for individual pastures, but information on the necessary length of rest periods for tailgrass prairie is iimited. Research hypotheses for this study were that tallgrass prairie plant communities would respond differently to grazing schedules incorporating rest periods of varying lengths and that this response would be dependent on stocking rate. Treatments consisted of 3 grazing schedules (2,3, or 4 rotation cycles per 152 day grazing season) and 2 stocking rates (1.6 and 2.2 times the moderate continuous rate). Plant frequency, standing crop, species composition, and forage utilization were sampled from 1985 to 1989. Precipitation was above average in 4 of the 5 study years. Grazing schedule did not affect any vegetation parameter over time. Stocking rate did not affect plant frequency or species composition. Standhrg crop was reduced and forage utiiization increased at the higher stocking rate but these effects were consistent over time. Frequency of western ragweed [Ambrosiopsffos&c/rye DC.] and the reiative species composition of the forb component increased in all grazed pastures compared to ungrazed pastures. The overall lack of major treatment effects was attributed to favorable precipitation, spring burning, and the initial high-seral successional stage of the experimental pastures.
Short duration grazing (SDG) is a multi-pasture, one-herd grazing system that involves rapid rotation of livestock. A key to management of short duration grazing systems is maintaining proper rest periods for individual pastures. Rest periods should be long enough to allow the most severely grazed plants to recover from grazing before animals reenter the pasture (Savory 1988) . General recommendations have been to allow 30-90 day rest periods with shorter rest periods during rapid plant growth and longer rest periods as plant growth slows.
Most research studies have compared SDG at 1 grazing schedule to continuous grazing. Vegetation response to SDG in such studies has been mixed. Hart et al. (1988) , Heitschmidt et al. (1987) , and Pitts and Bryant (1987) reported little impact on herbage standing crop or species composition. Thurow et al. (1988) found that SDG at a stocking rate 76% greater than moderate continuous grazing resulted in a shift from midgrass to shortgrass dominance. Only 2 studies have specifically studied different combinations of rest and graze periods within SDG (Denny and Barnes 1977, Tainton et al. 1977) . Neither of these studies reported a vegetation response to different grazing schedules.
No research information currently exists for tallgrass prairie ecosystems to determine how long plants need to recover from grazing or how long this time period might vary with season. Practical success has been reported with average grazing cycles of 7
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days grazing with 42 days rest (Merrill 1983) . The primary research hypothesis for this study was that tallgrass plant communities would show different plant successional responses when intermittently grazed under schedules with rest periods of varying lengths. An additional hypothesis was that the response to grazing schedule would be dependent on stocking rate.
Study Area
The study area was located on the Oklahoma State University Agronomy Research Range approximately 21 km southwest of Stillwater, Oklahoma (36' 3' N, 97" 14' W) . The climate is continental with an average frost-free growing period of 204 days extending from April to October. Average precipitation at Stillwater is 831 mm with 65% falling as rain from May to October. Mean temperature is 15" C with average minimum and maximum temperatures ranging from 4.3' C in January to 34O C in August (Myers 1982) .
Soils found on the area are primarily the Grainola and Coyle series, comprising approximately 60 and 35% of the area, respectively. The Grainola series has a loam surface with silty clay loam subsoil and is a member of the fine, mixed, thermic family of Vertic Haplustalfs. The Coyle series has a fine sandy loam surface with sandy clay loam subsoil and is a member of the fine-loamy, siliceous, thermic family of Udic Argiustolls. Range site classification of the Grainola soil is shallow prairie and the Coyle soil is loamy prairie.
The 
Methods
Experimental treatments consisted of 3 grazing schedules under 2 stocking rates. Grazing schedule treatments were based on the number of complete grazing cycles (2, 3, or 4) in an 8-pasture rotation that could be completed during a 152day spring-summer grazing season. Within grazing schedule treatments, shorter graze/ rest periods were used at the beginning of the grazing season when the vegetation was in a rapid growth stage. Graze/ rest periods were gradually lengthened during the season as the vegetation matured (Table 1) . Each treatment pasture received 19 total days of grazing. Grazing began between 1 April and 1 May depending on the onset of rapid forage growth from year to year. All pastures were burned approximately 4 weeks before the starting dates from 1985 to 1988. The pastures were also burned in late March in 1984, the year before treatments were first applied. Forage levels were low in the spring of 1989 because of drought in the previous summer and the pastures were not burned.
Initial stocking rate treatments were targeted for 1.3 (light) and 1.8 (heavy) times the Soil Conservation Service recommended rate for the range sites under study. Three animals were grazed on 0.40-ha pastures to obtain the light stocking rate while 5 animals were grazed on 0.48-ha pastures to obtain the heavy stocking rate. Stocker steers and heifers with average summer weights of approximately 3 15 kg were used in 1985 and 1986. Forage utilization levels were light during these years (Brummer et al. 1988) Treatments were applied using a simulated g-pasture short duration grazing system. Pasture number 4 in the rotation was used to determine the mean system effect. Grazing schedules and stocking rates were arranged factorially in a randomized complete block design with 3 replications. In addition, 1 ungrazed pasture was included within each block as a check of plant community responses without the influence of grazing.
Frequency of rooted plants of the major species on the study area was sampled in 100,O. l-m2 plots in all treatment pastures in late July of each year. Species composition was determined in late September each year with the dry-weight-rank method (Gillen and Smith 1986 ) by sampling 50,0.1-m2 plots in all pastures. Species composition components were big bluestem, little bluestem, switchgrass, indiangrass, other grasses, and forbs. Indiangrass and other grasses were grouped together in 1985 but were separated in the remaining years. Total standing crop was measured by clipping all standing herbage to ground level in 15 of the plots used for composition estimates. Forage utilization was calculated within each block by first subtracting standing crop in grazed pastures from standing crop in the ungrazed pasture and then dividing by standing crop in the ungrazed pasture.
All data were analyzed using analysis of variance techniques for a randomized complete block design with repeated measures (Milliken and Johnson 1984) . Grazing schedule and stocking rate were whole plot factors with year as the repeated factor. Pastures were experimental units. The arcsin transformation was applied before the analysis of variance to all dependent variables that were percentages. Grazing treatment (grazing schedule and stocking rate) by year interactions were the main focus of the analysis. If year interactions were not significant (P q 0.05), the plant community did not respond to the grazing treatments over time. When significant treatment differences were indicated by the F-tests, treatment means were compared using least significant differences (LSD). In cases where grazing schedule or stocking rate effects were not significant, responses were averaged over all grazing treatments and comparisons were made between grazed and ungrazed treatments. 
Results and Discussion

Precipitation
Precipitation for the entire study period was favorable for plant growth (Fig. 1) . Annual precipitation (November to October) was above the long-term average in all years. Precipitation during the main portion of the growing season was also above average except for 1988. Only 2.5-3.0 cm of rain was received per month from May to August 1988. Ungrazed standing crop in September was 2,200 kg ha-' in 1988 compared to an average of 6,930 kg ha-' in the other study years. In contrast, May-August rainfall for 1989 was one of the highest amounts on record and was evenly distributed throughout the period.
Standing Crop and Utilization
Standing crop in September was not affected by grazing schedule (Table 2 ) even though the timing of the grazing periods was quite different. An earlier study conducted at this site (Brummer et al. 1988) showed no short-term effects on growth rates in response ing crop (Table 2 ) but this effect was independent of grazing schedule and year. Utilization averaged 41 and 50%, a significant difference, under light and heavy stocking over all years. The heavy stocking rate increased AUD ha-' by 38% over the light stocking rate but increased utilization by only 22% and reduced standing crop by only 18%. Ralphs et al. (1990) reported that standing crop at the end of the growing season declined in proportion to stocking rate under short duration grazing.
Species Composition
Species composition did not differ among grazing schedules. Forb composition was higher under CCycle grazing (Table 2) but this difference was constant over the S-year sampling period and, therefore, may have been present before the study began. Denny and Barnes (1977) found no effect on basal cover of vegetation from rest periods ranging from 15 to 140 days. Their experiment covered a 5-year period with 3 dry years followed by 2 wet years.
Composition of grass species was not affected by stocking rate. Forb composition was slightly higher under heavy stocking (Table  2 ). These differences are probably not biologically significant. Hart et al. (1988) found no response of species composition to stocking rate under short duration or continuous grazing. Ralphs et al. (1990) reported a decline in desirable midgrasses and an increase in poisonous forbs under short duration. The vegetation changes occurred at all stocking rates ranging from 100% to 250% of moderate continuous stocking. Thurow et al. (1988) duration grazing at heavy stocking rates. Butler and Briske (1988) felt that little bluestem would decline under short duration grazing at increased stocking rates because large plants would break up into smaller individuals less able to withstand environmental stresses and interspecific competition. Big bluestem, little bluestem, switchgrass, and other grasses did not differ between grazed treatments and ungrazed pastures. Of these components, only switchgrass was significantly affected by years (Fig. 2) . Switchgrass was apparently seriously reduced by the summer drought of 1988.
Indiangrass was initially lower in the ungrazed pastures but quickly reached a level equal to the grazed pastures (Fig. 3) . This result was due mainly to an increase in the ungrazed pastures rather than a decrease in the grazed pastures. Indiangrass declined dramatically during the drought year but recovered immediately.
Relative forb composition in the grazed pastures increased over six-fold during the drought year but then declined the next year (Fig. 3) . Forb composition in the ungrazed pastures increased only moderately in response to wet and dry years. However, actual standing crop of forbs only differed between grazed and ungrazed pastures in 1 year and in that case more forbs were present in the ungrazed pastures (Fig. 3) . Much of the increase in forb composition in grazed pastures in 1988 was a reflection of selective use of grasses and heavier than normal utilization on grasses in the dry year. On the other hand, the large increase in forb standing crop in 1989 was due to abundant moisture and was partially offset by increased production of grasses so that percent composition of forbs actually declined in the grazed pastures.
Plant Frequency
Grazing schedule or stocking rate did not account for changes in plant frequency over time for any of the species monitored. Several species exhibited year to year fluctuations in frequency but the changes were similar over all grazing treatments. Switchgrass reacted differently in the grazed and ungrazed pastures over years (Fig. 4) . Switchgrass was less frequent in the ungrazed pastures in the first year and then increased, but the species remained constant in the grazed pastures. The frequency measurements do not show the same sharp decline in switchgrass in 1989 that was seen in the composition data.
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Western ragweed frequency continually increased in the grazed pastures compared to the ungrazed pastures (Fig. 4) . This increase occurred even in years such as 1986 and 1987 when forb composition in the grazed pastures was at its lowest point (Fig. 3) . Western ragweed contributed 70-80% of the forb component. Such an increase in ragweed frequency would be considered an indication of undesirable species change.
Frequency of all other species monitored was not different between grazed and ungrazed pastures. The response of these species over time (Table 3) should be a gauge of general environmental conditions including the impact of spring burning. An (Gillen et al. 1987 , Gartner et al. 1978 
Conclusion
Grazing schedule and stocking rate had little effect on the tallgrass prairie plant community in this study. A high seral plant community was maintained under all experimental treatments. This leads to the rejection of the research hypotheses. The lack of stocking rate effect is especially surprising since the stocking rates studied were at least 5% above moderate rates. Three factors probably contributed to these results. First, precipitation was well above average in 4 out of the 5 years of the study. Second, spring burning was applied in the year before treatment initiation and in the first 4 years of treatment application. Spring burning is generally beneficial to tallgrass prairie plant communities and favors higher seral species such as big bluestem that heavy grazing reduces (Towne and Owensby 1984) . Third, the plant community was in a high-seral state initially. There was little potential for an upward range trend while the vigor of the dominant species would tend to buffer any downward trend.
The only indication of an overall grazing effect was the increase in the frequency of western ragweed in the grazed pastures compared to ungrazed areas. The ungrazed pastures are probably the most rigorous standard of comparison possible since they received several spring bums and no grazing during the growing season. However, no major changes in the grazed plant communities could be detected and the grazed pastures remained in a high-seral successional stage. A return to average or below-average precipitation patterns may eventually trigger different vegetation responses.
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